Following a different approach methyl (2 E ,6 E)-farnesoate (4) was prepared in three steps from /AWis-geranylacetone (1). Compound 4 was regioselectively epoxidized to (±)juvenile hormone III.
Since the discovery of juvenile horm one III (JH-ITI) [1] , several non-stereospecific procedures have been used for its synthesis. A common fact was the use of frans-geranylacetone which was trans form ed into trans-trans methyl farnesoate by Wittig reaction with the appropriate reagent [2] , Monoepoxidation of the farnesoate has been accomplished through the bromohydrin [2, 3] or by peracid oxida tion [4] , Recently [5] a new approach has been used for the synthesis of both enantiomers of JH -III pro ducing pure (R)( + )JH-III and (S)(-)JH -III in yields of 3.6% and 2.3% respectively.
We now report a convenient preparation of methyl (2E ,6E )-farnesoate (4) in three steps from com m er cially available geranylacetone. Compound 4 was then regioselectively epoxidized to the monoepoxy derivative 5 which resulted identical to racemic JH -III previously described.
hands the m ethod employing the anion of trimethylphosphonoacetate [2 ] gave unreliable results afford ing com pound 4 in 48% yield while the present three steps approach produced 4 in an overall yield of 6 8 %. Regioselective epoxidation of 4 with m-chloroperbenzoic acid gave 10,11-monoepoxy derivative 5 whose spectroscopic properties were identical to those described for JH -III. This epoxidation m ethod has been applied to the syntheses of several juvenile horm one analogues [7] , O t-Bu
Results and Discussion
The reaction of /rans-geranylacetone (1) with lithium anion of r-butyl acetate afforded the corre sponding hydroxy ester (2 ) in theoretical yield [6 ] . D ehydration of 2 to the unsaturated ester 3 was ac com plished in 97% yield by treatm ent with phos phorus oxychloride in pyridine. Compound 3 re sulted a mixture of geometric isomers (E /Z = 3.5) as determ ined by HPLC analysis. Anderson et al. [2] reported a E /Z ratio of 2.3. Transformation of 3 into the methyl ester 4 was conducted on the isomeric m ixture without the isolation of the free acid inter m ediate. A t this step the stereoisomeric mixture, obtained in 90% yield, was separated by chrom ato graphic procedures leading to methyl (2 E ,6 E)-farnesoate (4). It is appropriate to point out that in our 
Experimental
'H and 13C -FT NMR spectra were recorded on a Varian XL-100-15 spectrom eter. Mass spectra at 70 eV (direct inlet) on a Varian-M AT CH 7-A spec trom eter interfaced to a Varian-M AT data system 166 computer.
HPLC analyses were perform ed with an Altex U ltrasphere ODS 5 /urn column (250 x 10 mm) using M eO H -H 20 (9:1) as eluent.
t-Butyl 3 hydroxy-3,7,11 -trimethyl-dodeca-6 E, 10-dienoate (2 )
A solution of diisopropylamine (0.7 ml) in TH F (10 ml) cooled to -78 °C was treated with /z-butyllithium (4.17 ml) and the mixture was stirred for 30 min. f-Butyl acetate (0.68 ml) was added dropwise and the stirring was continued for 30 min. To this solution, /ra/?s-geranylacetone (1.0 g) in TH F (10 ml) was added and stirred for 90 min at the same tem perature. A fter addition of M eO H (1 ml) the reaction mixture was acidified to pH 1 with 10% HC1, and extracted with C H 2C12. The organic extract was washed with H 20 , dried over M g S 0 4 and evapo rated giving compound 2 ( 1 . 6 g, 1 0 0 %).
IR ( 
t-Butyl 3 ,7,ll-trim ethyl-dodeca-2(E ,Z),6E ,10-trienoate (3)
Compound 2 (400 mg) in pyridine (10 ml) was cooled to -15 °C and treated dropwise with PO Cl3 (1 ml). The reaction mixture was stirred for 10 h, slowly poured into diluted HC1, and extracted with C H 2C12. The organic phase was washed with H 20 and dried (M gS 04). Removal of the solvent afforded com pound 3 (365 mg, 97%) as a mixture of isomers with a 2 E /2 Z = 3.5 ratio, determ ined by analytical HPLC.
M ethyl 3,7,11 -trimethyl-dodeca-2 E,6 E,10-trienoate (4)
A solution of compound 3 (300 mg) in benzene ( 1 0 ml) was treated with /7-toluensulphonic acid (10 mg) and refluxed for 4 h. It was cooled to room tem perature, washed with N aCO ?H solution, with H 2 0 , and dried (M gS 04). The residue obtained for removal of the solvent was treated with an excess of C H 2N 2 in ether at 0 °C for 5 min. Evaporation of the solvent gave the methyl ester (231 mg, 90%) as an isomeric mixture. This was separated by prep. TLC (silica gel, toluene) yielding pure (HPLC) compound 4 (180 mg, 70%).
M ethyl 10(R/S ),11 -epoxy-3,7,11 -trimethyl-dodeca-2 E,6 E-dienoate (5)
Com pound 4 (120 mg) was dissolved in CH 2C12 (5 ml), cooled to 0 °C and treated dropwise with a solution of m-chloroperbenzoic acid (105 mg) in C H 2C12 (5 ml). The mixture was stirred at 0 °C for 6 h. It was washed with N aC 0 3H solution, with H 20 , and dried (M gS 04). Evaporation of the solvent gave a residue that was purified by column chrom atogra phy (silica gel, toluene-EtO A c 9:1) affording un reacted compound 4 (35 mg) and compound 5 (65 mg) which was purified further by H PLC (M eO H -H 20 8:2 as eluent).
